Abstract-On the basis of explaining the coupling mechanism of urbanization and agricultural modernization, according to the principles of humanism, coordination between urbanization and agricultural modernization, this paper uses the spatial description method to establish the model of coupling coordination degree between the two, and to carry out the empirical study on the coupling coordination between urbanization and agricultural modernization regarding the 16 provinces in the eastern, western, central and northeast regions as the example. The results show that, from 2000 to 2015, the coupling degree of the two in China is increased from 0.1612 to 0.7333, which is changed from high degree of misalignment to intermediate coupling coordination, and the coordinated development of the two is improved greatly. From the regional perspective, the coupling coordination degree of the four regions shows the distribution of "the east occupies first place, the center comes second, the west third and the northwest the last". The differences in the development of the provinces are narrowing with a convergence trend for  value. There is a clear positive correlation between the coordination degree of urbanization and agricultural modernization and the level of regional economic development.
INTRODUCTION
New urbanization is an important issue to build China's economic upgrading and to promote the transformation of economic and social structure. Agricultural modernization is the only way for China's agricultural and rural economic development. The new urbanization is the urbanization essentially featuring urban and rural coordination, urban and rural integration, industry-city interaction, intensive conservation, ecological livability and harmonious development, and the one featuring a coordinated development of small, medium and large-sized cities, small towns and new rural communities in a mutual promoting relationship. The new urbanization is also focused on farmers, covering rural areas and emphasizing the coordinated and synchronous development in towns and countries, which is different from the one-sided emphasis on urban construction for the traditional urbanization.
According to the system theory, coordination is the harmonious symbiosis of each subsystem in a multiplexed system in the process of development and evolution. The degree of coordination between urbanization and agricultural modernization refers to the degree of harmony between the two in the development process [1] .Well-promoted and wellcoordinated urbanization and agricultural modernization lead to modern elements implanting to the agricultural field, and to support urban construction industry, which is more able to promote the virtuous circle between urbanization and agricultural modernization. Therefore, it is of great significance to study the coordination relationship between urbanization and agricultural modernization, to explore the influencing factors of the coordination degree between the two, and to analyze the differences in regional development, so as to promote the simultaneous development of the two [2] .
The level of comprehensive development in China's various regions vary greatly, and the degree of coordinated development between urbanization and agricultural modernization varies from time and place, which largely determines the proper direction and path of regional urban layout planning and agricultural industry policy adjustment. In order to further clarify the development trend of urbanization and agricultural modernization in each region, to definite the regional functional orientation and to determine the differentiated development strategy, this paper combines the basis of regional natural resources with the stage difference of economic and social development, on the basis of the interpretation on coupling mechanism of urbanization and agricultural modernization, so as to establish the model of coupling coordination degree of the two, to carry out the empirical study regarding the 16 provinces in the eastern, western, central and northeast regions as the example, and to evaluate and analyze the degree of coupling coordination between the two in each region from 2000 to 2015 with the aim of providing a scientific basis for the relevant policy development. 
A. Index System Setting
On the basis of fully understanding the connotation and characteristics of the new urbanization and agricultural modernization, and the in-depth analysis of the existing researches, this paper selects the evaluation indexes respectively from the two subsystems of urbanization and agricultural modernization, and establishes the coupling coordination index system between the two. In the selection of indexes, in addition to following the general principles of index selection, the urbanization indexes focus on reflecting the people-oriented, and coordinating with agricultural modernization, so as to achieve urban and rural overall and sustainable development, therefore, employment, people's lives, social security and other indexes are selected. The indexes of agricultural modernization reflect the improvements of agricultural input-output and the living conditions of rural residents, so agricultural expenditure, grain yield per hectare, rural residents' Engel coefficient and other indexes are selected. The index system includes 1 comprehensive index, 2 main indexes, 10 classification indexes, 34 individual indexes, of which 29 forward indexes and 3 reverse indexes. The first level: comprehensive indexes, reflecting the integration of urbanization and agricultural modernization as a whole. The second level: the main indexes, reflecting the development degree respectively from the two subsystems of urbanization and agricultural modernization. The third level: classification indexes, plays a connecting role between the preceding and the following in the entire index system, reflecting the main content in the basic level of the upper indexes. The fourth level: individual indexes, reflecting the basic content of classification indexes, and measuring each specific index of the coordination degree with a total of 32 small items [3] , see " Table I ".
B. Data Sources and Standardized Processing
The index values in this paper are mainly derived from the China Statistical Yearbook, China Urban Statistical Yearbook, China Agricultural Statistical Yearbook, China Rural Statistical Yearbook, regional statistical yearbooks, annual reports of statistics and websites with related information statistics. For some years, the individual index values are missing, so this paper uses the moving average method and exponential smoothing method to complement them.
As the 32 indexes in Table 1 contain both forward and reverse indexes with differences in the dimension and the lack of comparability, resulting in significant differences between the data, this paper chooses the maximum difference normalization method to standardize the original data of the indexes, in order to eliminate the incompatibility caused by dimension differences.
Suppose there is m plan(s) to be evaluated (in this article, it refers to the year) and n evaluation index(es), so as to respectively form the data matrix of original index , of which means the index value of i as a ranking object under the index of j. The indexes in each matrix is normalized according to the following two cases to get a normalization matrix , . The specific formula is as follows:
When is the forward index, that is, the bigger the index, the better the status, (1) When is thereverse index, that is, the smaller the index, the better the status, (2) Of which, zmax and zmin are the best or the worst in the different objects under the same evaluation index, respectively. For the data after the dimensionless processing within the range of , for both the forward index and the reverse index, the bigger value of is the better.
C. Index Empowerment Method
In order to minimize the subjective consciousness of weight determination, this paper uses principal component analysis to determine the weights of indexes in the two subsystems respectively, because the dimension-reducing technology of principal component analysis can better solve the requirements of multi-index evaluation, and the used information weight is generated with the mathematical transformation process in the multi-index comprehensive evaluation, which cannot be adjusted artificially, so as to avoid the arbitrariness of subjective assignment.
In this paper, SPSS 23.0 software is used to determine the weight by principal component analysis, in order to obtain the comprehensive development index of urbanization and agricultural modernization subsystems. The comprehensive development level index reflects the relative development level of each subsystem in the evaluation system and the bigger the index, the higher the relative development level. In the principal component analysis, the development indexes of each subsystem are numerically equivalent and comparable. The index weight obtained by this method is equal to the variance contribution rate of the principal component. The calculation steps are as follows:
The first step is to compute the correlation coefficient matrix. Use the Jacobi method to get the Eigen value and the eigenvector. Eigen values are the variance of principal components, and their sizes reflect the influence of each principal component.
The second step is to calculate the coefficient of principal component score and the contribution rate of cumulative variance. According to the principle that the component Eigen values of the elements are greater than 1 and the contribution rate of cumulative variance is greater than 80%, the number of principal components is determined, so as to extract the principal component and the score coefficient matrix of the subsystem.
The third step is to calculate the score values of main components. The principal component scores of the urbanization subsystem and the agricultural modernization subsystem are obtained respectively by that the score coefficient of main component score multiplies by the normalized value corresponding to the original variable to get a summation.
The fourth step is to calculate the comprehensive development index of each subsystem. The comprehensive development indexes of the urbanization subsystem and the agricultural modernization subsystem are obtained by summing the contribution rate of variance as a weight and the score value of corresponding principal components after their multiplication.
Similarly, the comprehensive development index of urbanization and agricultural modernization subsystems in other regions from 2000 to 2015 is obtained.
D. Construct a Model of Coupling Coordination Degree
1) The definition of coupling degree and coupling coordination degree: Coupling was originally used in physics to describe the phenomenon that two or more systems influencing each other by a certain interaction. The coupling degree is used to reflect the degree of interaction and mutual influence between the systems, so the coupling degree between urbanization and agricultural modernization is to measure the degree of interrelationship and mutual cooperation between the two. When the urbanization and agricultural modernization with a proper coordination and mutual promotion, known as benign coupling, the coupling value is higher; when the two constraints and conflicts each other, known as the vicious coupling, the coupling value is lower accordingly.
Coupling coordination is a benign relationship between the systems, as a result of a virtuous circle generated by a proper and harmonious cooperation for the elements within the system in the development process. Coupling coordination degree is used to reflect the degree of harmony in the development of the system, and then the coupling coordination degree between urbanization and agricultural modernization is to measure the degree of coherence in their development process. If one of subsystems has a rapid development, at the same time, another subsystem is also gradually developed, it is a better embodiment of coupling coordination, on the contrary, it is not coordinated. Coupling coordination degree not only takes into account the degree of interaction between urbanization and agricultural modernization, but also examines the level of development between the two, that is, the simultaneous and developing degrees of the two also are paid attention [4] .
2) Evaluation function of coupling coordination degree:
By applying the coupling concept of physics to the field of economics and using the coupling coefficient model, scholars have created calculation models of the system coordination degree based on the idea of minimizing the deviations between subsystems. Among them, the model proposed by Liao Chongbin is widely used because of its rigorous logic and accurate expression of the coordination degree between the interconnected systems. Application of it in the dual system of urbanization and agricultural modernization is as follows:
Supposing that in a certain period T, subsystem A and subsystem B run to a certain state, the space position of A and B can be described as MA and MB (MA and MB represent respectively specific sequence values of the comprehensive evaluation index of urbanization and agricultural modernization). According to the calculation method of spatial distance, the coupling degree evaluation model of the two systems can be defined as follows [5] :
In (3) and (4), C is the coupling degree of system A and system B in time T. MA and MB represent respectively the development level of urbanization and agricultural modernization while MAB is the average development level of the two systems. It is obvious that the coupling degree C is between 0 and 1. When it is close to 1, the two systems achieve a good resonant coupling state, and interaction between them is the strongest; When it is close to 0, the two are in a state of disordered development, and there is no interaction and even antagonistic effect between factors of the two systems [6] .
Although the coupling degree C can measure the interaction strength between agricultural modernization and urbanization, it is difficult to reflect the level of overall coordinated development of the system. For example, when the development level of each subsystem is low, higher coupling degree can also be obtained by using this model, which is confused with the higher coupling degree when the development level of each subsystem is higher. In order to accurately evaluate the coupling coordination degree between urbanization and agricultural modernization, it is necessary to construct the system coupling coordination degree model.
The coupling coordination degree is to measure the degree of harmony between systems in the course of development. In addition to considering the interaction strength between systems, it also pays close attention to the development level of each system and measures the degree of synchronization and development of agricultural modernization and urbanization.
(5) (6) In (5) and (6), D is the coupling coordination degree and C is the coupling degree. T indicates the comprehensive evaluation index of urbanization and agricultural modernization, which reflects the overall synergy effect of two subsystems. and are pending parameters determined by importance of the subsystem. In this paper, the author holds the view that urbanization is as important as agricultural modernization, so is taken.
3) Evaluation criteria of coupling coordination degree:
On the basis of the existing research results, coupling coordination between urbanization and agricultural modernization, in accordance with its level, is divided into three major types and ten sub-types; according to comparison between A M and B M which are respectively referred to the comprehensive evaluation index of urbanization and agricultural modernization, every subtypes can be divided into three types, thus forming 30 basic types [7] , which is shown as " Table II" . First, from the " Table III" , we can see in general that from 2000 to 2015, the average degree of nationwide coupling coordination between urbanization and agricultural modernization increases from 0.1612 to 0.7333 and it has experienced a transition from high-level imbalance to moderate coupling coordination, indicating that great improvements have been made in the coordinated development between urbanization and agricultural modernization. To be specific, there were 13 provinces and 3 provinces which respectively suffer imbalance and low-level coordination between urbanization and agricultural modernization in 2005; in 2010, one province was involved in imbalance, 7 provinces in low-level coordination and 8 provinces in moderate coordination; in 2015, the number of provinces experiencing imbalance, low-level coordination, moderate coordination and high-level coordination is respectively zero, three, eight and five, all of which indicate a optimization trend. However, the facts should never be neglected that overall function and development of urbanization and agricultural modernization are still not sound; coupling coordination degree fails to reach 0.8; great potentials are harbored in the coordinated development between urbanization and agricultural modernization. For example, in 2015 imbalance has disappeared among 16 provinces but regions with quality coupling coordination is not coming into being. Second, difference of coordination level between urbanization and agricultural modernization is relatively obvious and its spatial distribution is imbalanced. As it is shown in the Table 3 and 4, during the investigation period, regions in East China have high coupling coordination and play a leading role in the coordinated development of urbanization and agricultural modernization such as Jiangsu, Zhejiang, Fujian, Shandong and Guangdong. By contrast, coupling coordination is relatively lower in the provinces of Guizhou, Yunnan, Jilin and Heilongjinag at the stage of lowlevel coordination while concerning growth speed, they come out in front. For example, Guizhou Province and Heilongjiang Province have a growth rate of 10.8 percent and 9.68 percent, respectively ranking No.1 and No. 4 nationwide.
Inspired by the above results, it divided the whole economic regions into four part including east China, Central China, West China and Northeast China so as to reflect social and economic development in those regions in a scientific way. According to the " Fig. 1 ", during the investigation period, the coupling coordination of these four major regions rises year by year and shows such distribution featuring "top in East China and gradually lowering in the West China and then Northeast China". Economic development in real term among various regions reveals that coordination degree of agricultural modernization has a positive correlation with their economic development. Specifically, regions with stronger economic development show higher coordination between urbanization and agricultural modernization, which is totally in line with basic economic theories. We think that the degree of coordination between urbanization and agricultural modernization substantially presents allocation ability of urban and rural factor resources, which means that a region with sounder coordination is strong in the ability of reasonable allocation and its economic balance, inclusiveness and sustainability is correspondingly growing. That is why the Park Central Committee takes "coordination" as one of the five major development theories. 
C. Convergence Test
From the above analysis, it can be seen that there are regional disparities in the coupling coordination degree between urbanization and agricultural modernization in each province.
In order to better explain the space-time disparity, convergence test of the coupling coordination degree is conducted, and characteristics and regularities of the disparities are thereby obtained. Barro convergence and  convergence are the two most effective methods in many convergence test methods.  value is mainly used to measure the difference between regions based on the degree of dispersion between variables. If , the convergence is achieved, which shows that the gap of coupling degree between provinces is narrowing. Otherwise, it is widening. Convergence mainly focuses on the correlation between the development process and the initial development level of a variable within the test region. That is to say, it studies the negative correlation between the development speed of the coupling coordination degree and the initial coupling coordination development level in a region, which cannot be used to measure the disparity of coupling coordination degree between regions.
Therefore,  convergence is used in this paper to measure the dispersion of coupling coordination degree between urbanization and agricultural modernization in each region, and its test formula is as follows:
In the formula, indicates the coupling degree of the m province in the year of t.
. signifies the number of provinces [11] . IV. CONCLUSION Differentiate regional differences and implement precise and intensive measures. The relation between agricultural modernization and urbanization is positively correlated with the gradient of economic development in eastern and western regions. In the economically developed regions, it is a priority to seek a higher level of coordination degree of urbanization and agricultural modernization, to improve the agricultural labor productivity and the land productivity on the basis of a better development of agricultural modernization, to speed up the interconnection between cities and towns, and to improve the level of public services; In the central region, the new function of modern agriculture should be expanded while strengthening the urban function construction; In the fragile areas of western China, efforts should be put on the development of urbanization with regional characteristics based on the characteristic agricultural development. At the same time, in the areas where the agricultural modernization and the urbanization coordination are better, we are supposed to further expand new types of agriculture, focus on the development of urban agriculture so as to lay a foundation for urban ecological coordination and to consolidate the basis of a coordinated development of urbanization and agricultural modernization.
Construct the system foundation of urban and rural equalized development. It is wise to actively construct the system mechanism of urban and rural equalized development and lay a solid system basis for the harmonious development of agricultural modernization and urbanization. We are supposed to continue to deepen the policy of benefiting agriculture, adhere to the policy framework of industrial feedback and township, so that farmers can participate in the marketization process equally and enjoy the fruits of reform and opening-up. The two-way interaction of economic elements in agriculture and non-agricultural industry should be accelerated. Through the effective urbanization construction, we should change the one-way flow mode of economic elements in non-agricultural industry, actively guide and drive the modern production elements, such as capital, technology, information and talents, to accumulate in agricultural and rural area so as to form the two-way interaction, and finally realize the equal exchange of urban and rural elements. More importantly, we should abandon the logical framework of urban centrality in the aspects of infrastructure and public services to realize the equalization of public services and construct a new type of relationship between farmers and workers, the urban and the rural.
Embody regional characteristics in the coordinated development of agricultural modernization and urbanization. On the one hand, we should accelerate the orderly transfer of surplus rural labor, effectively change the contradiction between people and land, and lay a foundation for the development of moderate scale operation, the innovation of agricultural industry organization and the increase of productivity and land output rate, thus promoting the development of urbanization; On the other hand, we must push forward the development of agricultural modernization, strengthen vertical and horizontal integration of agriculture, provide practical industrial support and create more job opportunities for the urbanization process, and realize the continuation and transfer of surplus rural labor. However, different regions have different resources and industrial structures. As a result, in the process of seeking coordinated development, we should promote the modernization of agriculture according to regional characteristics; abandon the same urbanization development of different regions. That is, the industrial development foundation should be combined to strengthen the construction of characteristic agricultural town, promote the development of new characteristic urbanization, and realize a higher coordinated level of agricultural modernization and urbanization.
